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% 1 I 



- m m. m % ^ ^ 1. • m ^ A ^ — ^ f^- f>\ ^ - 

te. 'It- It ^ ^ t " 1^ ^ 1. & 4* - e it # ^ ffl j-x it # - te. -It It 

f>] f - it -ig ^ - n ' - ?'J it # ^ ffl i-x it # te. 'It It 

t te. 'It- ^ ^ - ?'J ' i^-^ ^ - m m ^ Si ' i4 $'j tt m - - 



4t $'J - 



M i'Z - it # #1 it # " ^ t # e i^ 

n M It, a ^ it # - ?'J M m m 

# a-1 ' -f^ # € iif^ -fJ^ m ^ - t i^- ^ * # it ^ 1^ le. 

-It ;^ o ^ t # -ft it # ^ J-X ^ ^'J it # J- ^ t ^ - ' M. ^ 

^ I'j e m $ir f>\ M m M. 'j'^ ^ ^ ^ - ' m ^ m 

^Jt ^ M ^ "sj- a # it J. 12. -It t ° 



( ^ ) > 4^ ^ ^ SI ^ 70 # ^ 

3 0 2 : te. 'It >^ 3 0 4 : PJ. 

CSL : ^tit#'^ 308 - EQSEL : f>\ 



%^ ^ m : 



306 



3 10 : m 



^xi^mm^ i^^m^m ■ device and method of leakage curent cuter and memory 

CELL AND MEMORY DEVICE THEREOF) 



A device and method for cutting the leakage 
current caused by a defect in a memory cell of a 
memory array are provided. The device includes a 
column selection line, a row selection line, a 
switch device connected to the column selection 
line, the row selection line, a power source and 
memory cell. When a column turn-off signal is 
inputted to the column selection line and a row 
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1^ 2 I 



E9 ^ (i^m^m- mm>M>%iA^^ 



;5- /-^ ^ te, m ^ it It ) 



3 1 2 



i^. ^ ii 



322 ' 324 



a 

BS 



7^ ^ ^SL^mm^ i^mzm ■ device and method of leakage curent cuter and memory 

CELL and memory DEVICE THEREOF) 

turn-off signal is inputted to the row selection 
line, the switch device is turned off and thus a 
power from the power source can not be applied 
into the memory cell. When at least one of the 
column selection line and the row selection line 
is not applied by the turn-off signal, the switch 
device is not turned off and the current can be 
applied to the memory cell. 
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^31 



i. » # 1 * 5^ — + E9 - * fib ^fc 



^# a : 



i ^ #B^rta^ (1) 



4^ # afl ^ Bfl ^ - 
>ir ' JL # ^'J ^ # *^ - 

^ € 5^ ^ 1. 1^ :^ /'i " 



le. 'It 4^ 1^ te. -It 
la te. 'It ^ |a le. 



^ 5$- ^ 



1^ ^ 



:^ BiT jiL #T 

# -L ' - 5^ ^ le. 'It ItCinemory ) ^ 1: ' ^ _L ^ 
>^ # # ( n o n - V o 1 a t i 1 e ) te. -It It ' i^J^ ^ ^ ^ 't± 
(volatile) 6^ Fit ^ # ^ IE, 'It- lt(random access memory, 
" R A M " ) ^ " ^ t # # '|-± te. 'It ft -it € t it ^4 -f/J 'f^ # 
^ #t # W ' rfij # # le. 'It It M'J ^ ^ t m M # t *4 
t fA % ^ ^ ^ >M ^ ' # ,^ 1^ 4^ # ^ le. -It It ( s t a t i c 
random access memory, "SRAM") ' ^ ffj B ^ ^ ^ ^ tt 
'ItltCdynamic random access memory, "DRAM") # » 

;!r^ # ^1- -r^ te. 'It It f ' ^ t # S la ^ # ^ te. '.It It 

(SRAM)|amSl'ii^t#^te.'ltlt(DRAM)4LJ:^A ' *;^SRAM 

i # 6^ ^ # t a^a It ' m ^ >^ *t '1-^ ' .^^J >^ D R A M 6ij 

5^ ' 'fs^^i^;^^^^* ' «pttDRAMf^_Lt^^ ° Sitb - * 
;!?^'^t^l^lt^tJ^6^4■* 'DRAM^-^ a ^^>t;^'f^.ffl ^ it -m 
ISoDRAM^^'Jffll:^^M#t*4 ' *;!P^t^*^^t# 
' # ^ l: ^ ^ t t # ^ ' 4 ^ # # 'f^ 'It 

It ' iS: ^ ^ ^ it 'I-:*- H #4 ( r e f r e s h ) # " — -fs 

#t t ' 4S fe M # W # ^ ' 5P -f^. i "t -f^ t ' t 

-f- ® ^ i ^: 6^ ;5t € ffij i >4 ^ ' m i-x ^ ift. ^ 



I'r 6^ -f^ o 
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^ 5 S 



i ' ^mt^m (2) 

^ ^ M ^ " n $- m m ' m t ^ d r a m ^ - -fsi ^ ^ 6^ 

m t m ' ^ t t ^ 11 M # ^ € # ^ ^ :t € # 6^ 

.t- ' :^ mdRku ^ m n m ^ AO " # d r a m t ^ le, m 

iSiL^^-L6^?^m (defect) M^M^mikjU^^S^ 

(short) " It ^ as 1^ 1 ffl ' -k^ ' - # D R A M te. -It It P# 

^.j . * ^ le. 'It- 1 0 2 M 0 4 J-X A - ^ m A ^ 1 0 6 - ^ t le. 
'lt^l02^>fS:7t.^BLL|a-:f: 7tl|.WLL^A,fi_L S M^^^i^ 
^ T 5^ ° itb J. ^ — >;fLF ' # — 1; ^ t M 

m i^VBLEQ .^J. * ^iL it I^BLL * le. -It 1 0 2 t ^ € ^ ^ -^^ iib ^ 

^.tu ib » jtb >>i ^ >/il ' >i5L te. -It- ^ # ^ ( s t a n d b y ) » -f- ^ ;f 
^i'^ € ' # Fal M ' m ^€ 6^ t ^-^^ ^iL ^ I- ° 

#-f-tb (signal to noise ratio, S/N ratio) ' 0t M: yi: 

}^ 'J/ % ^ iS. ^ }^ :}^^ m t " it f" itb € >/S. ' irf — M 5^ 

.fi 3 0 0 mA o S ilb ' @ ^ f _l ' ^1!. tti J£ — St ^ :^ " 

^ 2 BI ^ - ^ ^ # D R A M le. 'It ^ 1 .^t ° :Jto ^ 2 

K^/fTF ' ^te.'lt^l02^'fiL7t^fS^'i:ll(BL precharger) 
_t;&oyV — p^>jil^S.(current-liinit device) ' <H -kp tt ^ 
^1 Mi ^ t ^(threshold voltage) ^ — ^ 4. ^ 
(depletion ) N M 0 S t a% It 2 1 2 j;^^ >>i t ^iH ° H i itb Pg. >.fL 

^1. ' itb € >4 "-r a #. 1^ I'J - ^1 5^ ,St .^<3 ^ 1 5 m A ° 

m ifrj ' i4 pg. ^ 4 4L ^ f i ' Bp D R A M te, 'I* It P# 
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i - ^^mtftm (3) 

^ ' itb 5^ ^ «i ^ # -jSl ' M.3.^s^-kt?.-m^miL 

(precharge)^aipPB^ « rfQj.lt^46^j^ ' it m 

# ' ^DRAM IE. 'It- ft P# t ^ ^ l'^ t& -It a ^ i tb ° 

T ' i^] -ko ft ' ft -sf Pii ^ ^ ( p o r t a b 1 e ) ^ t -f- >^ ( <#'J 

:J(a ^ le. 5!} -t ) ^ ' ib m t ^ ^ }^ :}^^ ^ 

ffl af Fa^ . 1^ ^g. !£. 'It. It it >^ ' ii il: t ^ >S >^ " ® 

lib ' — ^ j-x na. iff t >4 ^ >t ^ le. -It ^ 1^ te. 'It It ;^ '>^^ 

# 1^ ^ 



S itb ;^ 
:^ 



^ it 'It ^ 



^ i€ - ^ 

it 



^ >>i "i; >iii ff( 3^ ^ 



^ a iff i 

a il?. # M.DRA 



^ ^ 



te. 'It ^ i'-^ ^'J ^ 

— te. 'It It ^'J 

•It It i^-*- t le. 

^ - - % ^ 

^ ^k. M — ^3 

'lie M - it ^ ^ ' f»ti ^ # 

m >!& ^ — € ^.^^ ^ # 34 ^ le. 'It ^-^ ' 

^•J iS # -i^ ^ ^J'^ ^ t ^ — ' it ^ il^ $'J 
5- ^ t ^ - ' 



/;iL ^ 

^§ - n 

- n iS 

fA %^ ^ 



ffl ;{r^ * # 

ffl J-X 

ffl jx ig # le. 

it $'J te. 



— tt 

t - 

'It ^ 

F^^ It 



i^ M i^ M 



it 




m 


















jx 










# 


m 







it 
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i ^ ^i-mttm (4) 

tt ^ " ^ 

■ko jl m ^ m m >M, ^ ^ M. ' ^ t 1^ # m m it ^ j-x 

it n U m it m ^ * — # ( s t a n d - b y ) it m ^ M " 

^ T it >^ ^ # - @ ' ;^ 41- i€ ib - # m t: 

>ir ' ffi ;^r^ * ^ — - "t sg. t ' ^ ^ # ' 

^ ' it # - te. 'I* It t - le. 'I* ^ f=J- m ^ - -ft ' ^ -i^ « 

it # le. 'It It ?'J t te. 'It ^ m ^ - ' 4L ^4 ' "i^ 

- it j-x ^ 1^ f>] <]t M - m m it ^ - - ^ 

M ^ m ^ ^ — H: i$ ^ it m ^ " ^ t # 1^ -ft iX 

.s. 5- ^i/- ^ t - ' ii ^ "It 1^ B^i f^i it n it f>i m m 

it 'y- ^ ^ ^ - ' 1^ € ^ m ^ m ^ 1^ € "^r a 

# it 5- se. -Ift ° 

_L m ilt. ^ i/f € ^ :^ ' ^ t 1^ e m m it sfe i-X 

JS^it n %fi m it sfe * - # ;^ ( s t an d - b y ) it ^ ff\ ^ M » 

7 it ^ ^ -fl- ^ - @ 6<j • ;^ -fl- ^ ib - ^4 te. 'It It ^ 

£ ' ^ - e it # .1^ ffi jx it # - le. -It ^ ^'J t — te. 'It ^ 

- n ' — it # .tl. ffl JX it # te. 'ft. It P# ^'J t it 12. -It- ^ — 

' 3l - ^s. % ^ ' ^ tL - ?^ m ^ Si ' it # 

i'j 1^ te. -It ^ - - € ^ >!i i^fe - it # ^ ^ it # ° * t 

t n ^ ^ 4t m - m it it ix >a it # ^ <\t m - ^-j %^ f^i 

-ft 5^ . ?^ m ^ s. ^ %pi m ' it # € ^ M m M ^ 

- t ^ >i # iil ^ 1^ te. -lA ' ^ t # it # IX it # 

^ 5- ^ t ^ - ' ii ^ "I^C $'J Ifl -ft !fe 1^ Fr^ it m. M- 

^ t ^ - ' it % ^ M ^% m ^ it % a i$ iB. ^ it 
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« 8 S 



£. - ik^Httm (5) 
le. -It ^ » 

m m it ^ * - # ^ ( s t a n d - b y ) -^t ^ ^ ^ m " H ^ 

' ^ t t£. 'Ife- ^ ' ^ - D R A M le. 'It- It » 

It 4- # ^ ili: ^ -fe @ 6^ > 44 m ^ #o -ft ,Ii It 
^ ' T ^ # ^ - -ffe * ^fe <^'J ' M. m ^ m m A ' -f^ 
tt -ko T '• 
t ^ 

y ^ n ^ iH J-^^ it ^ # 8^ • U ^ iH ^ ffl 

ft ^ m ' it IK ^ a pg. f'J # ^ # ^'J li ® ' ^ # a^ 

^ ^ PPL X <^ ffl # ^ #J t - 

1^ 3 ffl ^ — € SI ' % — D R A M te. 'It- It ^ te. -It. 

(memory c e 1 1 ) € 3^ ' ^ ^ ^ # a^ ^ - ^fe <?'J - 

^ 4 SI I'J ;^ — € 5^ 7F ^, ffil ' ^ — D R A M te. It P-#- € 

# m ' r^^ ^ m ^ - if'] " n $- %^ m ^ %^ m > 
^ ^ m ^ — $k ik iH t ' — le. -It- ft ^'i t ' s. A ^ 




i/f 

it (column select line)306 



(leakage current cuter)304 > tL — 

^ — ?'Jit#^(row 

select line)308 aiL-F^1BflmS.310 ° ^t^tit#.i^ 

3 0 6 ' #, ffl J-X iS # — te. 'It It P# ?'J ( m e m o r y a r r a y ) 4 0 2 t # ^ 

4L ^ - e ' i-^t >^ le. 'I* It P-*- ?'J 4 0 2 t ^ it # ^ ( c o 1 u m n 
select line)CSL > ^;^ie.'ltlgP*-?'J402 t-^-^ii^^tit# 

.^(global column select line) » ^ t ?']it#.^308 ♦ 
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i > #8^ma^ (6) 

ffl a it # te. 'It ^ ^'J 4 0 2 t ;t 4^ S - ^'J ' ^ j-^t <^ le. -It 

P^^'J402t^#^'ffi.3g#^(equalized select 

line)EQSEL ' ffl;^P^it#te.•l*MP^?•i402 t4^;C-^^-?'J • 
ii # le. 'It- It r# ^'J 4 0 2 t — te. -It d ( 1 o c a 1 memory 

block)404 ^ -f"!- tfl sfeCfault-free repair 
signal) ° f^l ^ 1. 3 1 0 - it i'J te. 'It- ^ 3 0 2 ^ - t ^ 
;t-i^312 ^ eit#^306^^'iit#^308 » ^ t % ^ M 
3 12 ' ^ a ii; f 'J — te. 'It It 15$- t ^ 7t € ( h a 1 f 

bit-line high voltage)VBLEQ » f^1Sa^£310 ' #11 

.^3 0 6 *t ^ - ^fl P^l -ft ^ ' 1^ ^'J iS # 3 0 8 ^ ^ - ^'J 
f^l -ft ^ ' ^ ^ f 'J € m iJfe 3 1 2 ^ -t ^ ^ # iil $'J te. 'It ^ 

3 0 2 t » ^ t -t ^ # 3 0 6 ijt I'J - ^fl f^Mt !^ ' ^ n m. 

# ^3 0 8 >ii - ^'j -ft ^ . f^i ^ s. 3 1 0 ^ a-^ ' 

>ft4f-l:>-^^m*^3i2m^>{i-^i:i^^^>ir#itJ-te.'it^302 ° 

«fij't^tit#-^306 J'X>a.?'Jit#-^308J-^^*t^ - ' ii^il^ 

M n Wi it ^ n u it Tsi ^ ' € ^ it- 3 1 2 m ^ m ^ 

a # iil 5- te. 'It ^ 3 0 2 o 
-Jt # 3^ ^ — l3t 'fi * -fH t ' %Z M ^ ' fni M ^ 
310-5ra^*^'®PMOS'i:a^Bft322|^324 ^/t^i^ ' 

* ,^ ^SPMOSFET f: ft m ^ ° ^ tPMos % m.2,22 ^ m ^ 

it # $'J it # 3 0 6 ' ^ i^. ^ 1^ ^ M'J ^ if- m ^ I'i 1 

^ >t i^3 1 2 ^ le. 'It ^3 0 2 o ^ t # it # .^3 0 6 ilic f'J - e ft^l 

F^l !^ ' PMOS % It32 2 # U m ' # € -(J^ ^ 3 1 2 

>4 ^ Hi ^ te. 'It ^ 3 0 2 t » 1^ m it ' P M 0 S € B^a M 3 2 4 
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i > i^mttm (7) 

Ft^ ^ it ^ i'J ^'J it # ^ 3 0 8 ' ^ m ^ vSL m m ^ m ^ 
i'J l: >>^ # it iife 3 1 2 ^ se. -It ^ 3 0 2 o "t ?'J iS # ^ 3 0 8 «)4c $'J - ?'J 

-ft ' P M 0 S € B^a M 3 2 4 -t- > 'f^. ^4 € m 3 1 2 

^ t wfu ^ >i 1^ ^ J. 12. -It 3 0 2 t " m ' K ^ # il # .it 
3 0 6 f 'J it # 3 0 8 m e it ^ f'\ U f^^ it ^ ' 

m isio ^ ^ m m ° k # -ft it # ^ 3 o 6 ^-j it # ^ 3 o s 
^ t ^ - ^ -1^ j'j e ^ ^ m m it > f^i b^ ^ 4 

310 ^ t M m ° 

_L m i4 ' # le. -It ^ ^'j t ^ — te. 'It ^ ^ m ^ tt 

•It ^ ' T i-^t H * it # ^ 1*1 ^'i it # af it # 1^ te. 'tt 

' 'f^ # € ^ >!% ^ ^ >*<- ^ ^ i'J le. 'It t ' it ^ 

Ff- 'fs. >M, 1: >/ii ^ a » -f?'] . ^ te. -it it n% ^-j # 

(stand-by) iRIlB^ . ■5r>}fm#^^l^^te.'lt+-^^€#^^^ 

F^l ' ® jtb »r a ^ ^ na. i;f * ^ M 1^ ^ te. 'It ^-^ m ?l ^ € 

>;tL ' it ^ A * /)^ 'Jy^ ^ 'S^^- ^ ^ % ^ a ° 

j;^ T ' -Jt 4^ # — l5l -fi ;5fe -f?'] t ' 4k -kP in A ^ n 

m m it ^ n n M r^'i it ° ^ 5 si ^ ^ 6 bi ^ t ^ ^ t- ii • i® 

^'J ^ J. ^ - -^t it # St ^ - ^'J it # -ft ^ ^ ^ 5^ ' 

^ m ^ t iH ° 

^ ^ 5 Bl t ' iH -kp tt ' ^ >f -i!^ # it # ^CSLO 1^ 

-ft it # 3 0 6 Fb^ ' ;!?o 7^ — "t 5^ Je^ 5 0 2 « a || ^ — # -ft 
M.(stand-by signaDSTBY ^ - it # ^ t(/ ^(fuse 
signal of C S L) F S C S L ^1?- ^ f-J ^ ^ it # -ft S L 0 > u 
it - :i: -ft it # ItCSL ' ^ t it # -ft f^CSL -sf ffi a 






liliii 
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EQSEL 



i ^ i^mmm (8) 

>^ *'J # it # 3 0 6 " ^ 1^ 6 ffil t ' if^l -ko ' A i^X — % 3^ 
^602 ' #*-#;tt^tffeSTBY|5i-?'jit#>it«<>^t^(fuse 
signal of EQSEL)FSEQSEL^^ib-:g:^f^fiiS#^t^ 

' *tit#'ft!feEQSEL-5ra#r^$'J?'iiS#.^308 ° ^5 

^ - TF le. ' il ffl i-X I'g. f'j # ^ ie. a » 

jr^;jr^-iL^B^B*i (normal good die) ' ^^tit#^f<f 
-ft f^FSCSL ^ ^'i it # >it -ft f^FSEQSEL ' ^ 1^ ^ ^ *(? -f^ 
(active) ^ # ( s t a n d - b y ) ^ H ' *it ^ — 'fe. 'fi. H ( 1 o w 
state) « lilitb ' *ms^y5-i4502-5r*o ' ^t^^^-ftf^STBY 
;^ ;{r^ - -fg. ,% ( 1 o w state) ( ^ te. -Ift ft ;^ -J^L — t<f 
m ) ' ^ ^ - -fi S ( h i g h state) ( -f^^ le. 'It ft ^ - # 

m B ) ^ m ^ n m. ^ $fy ^fscsl a ^ ^ m - ^ m 

(AND g a t e ) 5 0 4 ' m it ^ ^ ii 'SL^ ^ — ^Sl B " ^ it ^iL 
,t>l^^->^^W(NOR gate)506 ° itbafS^ - M ^ - J^- t 

te. 'It ^ [A i4 ' .f. :^ e it # S L 0 ;f 1^ ^ ^ # ^ 

iik A ^ - "i^ B ' S itb ^ PpU N 0 R g a t e ) 5 0 6 ^ 1^ 

it} ^ - >fi ' # ^ - ^§ H 5 0 8 ^1. ' ft 4^ 4lC SL 

- -fg. -fc: ,^ « >tb ' ^ "t 2^ >r Jtfe 6 0 2 ^ ' ^ # -ft !fe 
S T B Y ;{r^ - S • ^ A - ^ "fSL B ' m ^ f'\ m ^ ^ it 

M:FSEQSEL?l:l^^$']->S.^f'FUNAND gate)604 - m it ^ ^ 
'SL^ ^ - ^ i^L m ' # .^^ * - >S. ^ 6 0 6 ^1. ' ft ^4 # $'J ^ 

EQSEL ^ - iiL m » 

>it _L i4 * «fe ^^'J t ' *^ ;!?^ - iL B^a ifa. ' ^ n m m ^ ^ 
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^.-i^^Bttm (9) \ 

it 5!tFSCSL m m ^ ^ "It ^FSEQSEL • ik ^ ^ H/j ^ ^ ^) 

^ m ^ m ' ""i^ A - m ° m ^ • ^ te. -it is ^ ^ - 

^ m ( # -ft ^ S T B Y >fi ;!?^ - ^g. S ) ' ^ A it -It It ^ 

^ - # ^ S ( # a -ft s^STBY >flL ;5r^ - >flL S ) ' * 1^ ^ 

$'J -Jt iS # 3 0 6 ^ -ft iS # -ft ^ C S L ' 1^ $^ ^ J'i ?'J it # ^ 3 0 8 

^ iS # -ft ^ E Q S E L ' -fi ;!?^ -fg. -flL ,^ » ilb it ^ Bp rr: 

^ 7 Bl t » 51 t le. 'It It -ii - ti? .^^ ' # a <t !feSTB Y 

^ -fi - 'fg. ^5: V S S ' -It It -it - # m ' # ^ 

ffeSTBY ^ 'fi. - -fi: SVDD <> S ^ ^ ^ $'J -Jt it # 3 0 6 ^ ^'J 
it # ^ 3 0 8 ^ -ft ^ -fi ;^ ^g. -fiL V S S ' m ^ m M ^ SiZl 0 ^ 
^ — € B^a It P^l ^ 5^ it ' ^ ^ itb te. 'It ^ 3 0 2 it # T ffij 

f^l " S itb ^ i i^- 'fJ^ 3 1 2 ^ ^ -ST a |# $'J te. 'It 

;^302 t ' itbBft£.'|t^302^^7t^BLL^l:^iL > :fl^ie.'lt 
^ ^ -ji t(f -f^ ,^ ^ # S 8f ' -f^'J ' ^ a ^ ^ 

TL ^ € ^itVBLEQ ° 

;j=a *f iib ' ^ X iiL ^ iH ' *i- ;^ — ^ *A ^ te. 'It 

11^4 ° ^Jj -f^L le. 'It It ( P o w e r o n ) > ^ ^ ^ le. -It *4 

^ it # /it ^FSCSL ^ it # ^ t<f M.FSEQSEL > ^ 1^ 

^ ^ ^ # a Jl^ H ' iiL if^ - ^ iiL m " a itb ' * t 

>5r i4 5 0 2 . S 4; # it # >iiL t<? ^F S C S L ^ ^ - A r?1 

(AND gate)504 ' itbofAFfUAND gate)504 ^l^itl^#^'ft 
I^STBY H m " # le. 'It It ^ -j^ - # a S ( # ^ ItlSTBY -fiL 
;!?^ — B^' >S.f?1(AND gate)504^l^dl'7]FA — i^'fi- 

m ' 1^ ib i^ - ^ F^l ( N 0 R g a t e ) 5 0 6 ^4 - -S^- ^ - iii 
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I 
I 

I 

] 



i ^ iirmttm (10) \ 

m ' :i: 41. M - ^ 5 08 # f'J :^CSL ^ ^ - >fiL iH « ^ ^j. 

* €51-^ ^602^^ ' ®-^?'JiS#4^Lt<r^tSfeFSEQSEL » :^ 

' ^i. - >fit S ' a itb ' >SL 
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